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LETTERS TO THE EDITORS
Regarding "Importance of intercostal artery reattach-
ment during thoracoabdominal aortic aneurysm
repair"
To the Editors:
In their article entitled "Importance of intercostal
artery reattachment during thoracoabdominal aortic
aneurysm repair" (J Vasc Surg 1998;27:58-66), Safi et al
stated that "the reattachment of a small number of specif-
ic arteries was of the greatest significance in the prevention
of neurologic deficit; in particular arteries, TIl and TI2."
This conclusion is not supported by their data.
The authors document the fate of 1584 intercostal
arteries in 264 patients: 1002 were chronically occluded
(61%),497 were reimplanted (30%), and 85 were ligated
(5%). At TIl, 6 intercostal arteries were ligated (0.4%),
and, at T12, 3 were ligated (0.2%). The reason for ligation
was the inability to reimplant because of acute dissection
or excessive calcium. Five of the 33 neurologic deficits are
associated with these 9 ligated arteries, and 29 deficits
were associated with reimplantation at TIl or T12.
The statistical evidence that benefit was actually a result
of reattachment is weak. It is well known that the Pearson
X2 test is inappropriate if the cell counts are low. This is a
problem with Table II of the article. When analyzed with
the more appropriate Fisher exact test, the P value is .043
for level 11 and .062 for level 12. Thus, the support this
table gives for reattachment is marginal at best.
Similar problems apply to Table III. The P value of
.001 for late neurologic deficit for level 12 must be a mis-
take; reanalysis gives a P value of .235 for X2 or a P value
of .212 for Fisher exact test.
More analysis would likely show that the multiple
logistic regression model results for reattachment are
questionable. The 3 deficits in the ligated group (level 12)
are highly influential points, and to drop just 1 of them
from the data set would probably eliminate the signifi-
cance of reattachment-this is at least true for the univari-
ate analyses of Table II. The danger ofthis is that it makes
the model particularly vulnerable to confounding and
model misspecification. That is, if 1 or several of the
patients who were ligated had a particularly severe illness
that would have led to the deficit regardless of ligation (ie,
acute dissection alluded to as a reason for ligation), the
model would erroneously show a strong ligation effect.
This is also a problem if the model is misspecified (eg, if
there should be an interaction term included for thora-
coabdominal aortic aneurysm II and acute dissection).
The authors note that such confounding may be an
issue. However, this confounding may be quite serious
because their data set has a few highly influential values and
lacks robustness. One must be skeptical of an analysis that
depends entirely on 1 or a few subjects. This appears to be
the case here. Certainly this analysis does not support
attaching "the greatest significance" to reimplantation.
Charles W. Acher, MD
Dennis M. Heisey, PhD
Department of Surgery
Section ofVascular Surgery
University ofWisconsin Hospital and Clinics
Madison, Wis
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Reply
Because Drs Acher and Heisey cast the numbers some-
what differently than we did, we first need to clarifY these
differences. We defined the denominator as the number of
arteries evaluated at each intercostal level and equal to the
number of patients (n = 264). Thus, the ligation of6 T12
arteries was 2.27% (6/264). Drs Acher and Heisey used
the total number of the arteries evaluated as the denomi-
nator (6 x 264 = 1584) and considered the proportion
6/1584 to represent a T12 ligation rate of 0.04%. Data
stratified in this way would require thousands ofpatients to
resolve effects artery-by-artery. Again reflecting this differ-
ence, the authors indicated that 5/33 deficits in Tll-T12
are associated with ligation and 29/33 are associated with
reimplantation. Five ligated and 29 reattached would equal
34 deficits-not taking into account the occluded arter-
ies-although only 33 were in the population. Because we
constructed tables to reflect patient experience row-by-
row, the conclusions of Drs Acher and Heisey did not
match our own. Our analytic framework was also criticized
when the limitations of the X2 test for low cell-eount pop-
ulations were cited. They reanalyzed our data with Fisher
exact test and returned values of .043 and .062 for levels
TIl and TI2, respectively. We used Xl test because of its
familiarity to most readers, but we will concede the techni-
cal point that Fisher exact test is more exact. We point out,
however, that .043 for TIl remains statistically significant,
and that .062 for TI2 is very close given the conservative-
ness of the Fisher exact test. The P value for late deficit for
level 12 is an error that occurred during table formatting.
We agree with Drs Acher and Heiseys' revision.
As for the issue of influential data points, we reply with
the time-honored physiologist's retort that the data are
the data. Speculation as to the effect of removing this or
that influential observation is of little value. As Drs Acher
and Heisey surely would agree, influence diagnostics alone
are not sufficient grounds for throwing out observations.
As stated in our paper, inferences on small numbers must
be made with caution, and not all potential sources ofcon-
founding can be ruled out in observational studies. Lack
offit was insignificant as shown by the Hosmer-Lemeshow
statistic of .386. Interaction terms in an explanatory
model of few events would almost certainly cause unsus-
tainable colinearity.
To our knowledge, no other discussion in the litera-
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ture considers intercostal artery management in view of
the artery baseline status (ie, patency rate or occlusion rate
at initial inspection). Extensive stratification in the paper
led Drs Acher and Heisey to worry about the stability of
the statistical estimators, but, in our view, the results of
intercostal artery management techniques are unintelligi-
ble without this additional information. We wished to
demonstrate that the concept of baseline artery status has
an important impact on interpretation of outcome. We
identified a number of biologically plausible and statisti-
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cally significant patterns, and we issued a call for further
research in this area. We hope that the rest of the aortic
surgery community will take us up on it.
Hazim J. Safi, MD
Charles C. Miller, III, PhD
Baylor College of Medicine
Houston, Tex
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